Supporting Information

THE FIRST ATTEMPT AT NON-LINEAR IN SILICO PREDICTION OF SAMPLING RATES FOR POLAR ORGANIC CHEMICAL INTEGRATIVE SAMPLERS (POCIS)
) were determined using a static renewal method over a 14-day exposure period and in a similar manner to data in the literature which were used for ANN modelling here [27] . Briefly, 3 L of high-density polyethylene vessels were filled with ultra-pure water, the pH adjusted to 7.6 with 20 mg L containing only fortified exposure medium (no POCIS) was also set up to monitor losses due to transformation, volatilisation and sorption. Exposure media in all vessels was agitated using a magnetic stirrer at 200 rpm during this time. Vessels were stored in the dark and Parafilm (VWR International, Oslo, Norway) was used as a seal to prevent evaporative losses. Water samples (1 mL) were taken from each beaker on day 4, 7 and 14 for analysis and were injected onto the online SPE column for analysis by LC-HRMS. Control POCIS devices (n=3) were also exposed in parallel (no analytes present) and extracted at the end of the experiment on day 14. All elements of the calibration experiment were performed in a temperature controlled room at 20 o C.
POCIS extraction
Frozen POCIS discs were carefully disassembled and the HLB sorbent material rinsed with ultra-pure water into an empty SPE cartridge housing containing a single frit (20 μm pore size). Once all sorbent material was in the cartridge, the top frit was S4 added and the sorbent bed washed with 5 mL of ultra-pure water. SPE tubes were dried under low vacuum for 30 min. Elution was carried out with 5 mL of MeOH in two stages and the eluate dried down under nitrogen (purity >99 %) at 35 o C for 40 min. The dried residue was then reconstituted in 0.5 mL of starting mobile phase.
Analytical and instrumental conditions
The analysis of the 8 benzodiazepines was performed on an Acquity UPLC System coupled to a Xevo™ G2-S QTOF mass spectrometer (Waters, Milford, MA, USA)
with an on-line two-dimensional method for both sample extraction and analyte separation. The pre-column used for the sample extraction was an Oasis HLB Direct
Connect HP loading column (2.1 x 30mm, 20μm, Waters Corp). Mobile phase (isocratic 0.5 mL min -1
) for the loading pump (i.e. sample extraction) was 0.2 % (v/v) ammonium hydroxide and 10 % (v/v) methanol in water. Washing of the loading column was performed with 0.1 % formic acid in methanol (isocratic 1.5 ml/min) in between each injection. Analyte separation was performed on an Acquity UPLC BEH C 18 column (1.7 μm, 50 x 2.1 mm) from Waters (Milford, MA, USA) at 50 °C.
Gradient elution (0.6 mL min -1 ) for analyte separation was with 0.1% (v/v) formic acid in water (phase A) and 0.1% formic acid in methanol (phase B). Sample volumes of 200 μL were injected onto the loading column. After 1.5 minutes, the flow direction was reversed and the analyte was back-flushed onto the chromatographic column for elution and separation. The chromatographic separation gradient was as follows:
Initial conditions of 1% Phase A followed by a ramp to 98% Phase A over 3 min, then held and washed at 98% Phase A for 1 min before returning to initial conditions. MS data was acquired in MSE-mode over the range 50 -600 m/z. The MSE acquisition mode provides two traces; one with low energy (LE) for molecular ions; and one with S5 high energy (HE) for generating fragment ions. Quantification was performed on the accurate molecular ion (see S.I. MS Table) . Confirmation is via the identification of at least two-fragment ions on HE within an accuracy of 5 ppm and a retention time window within the 2.5% error.
Estimation of Sampling Rates
The sampling rates were estimate by using Equation 1 at the time intervals specified.
As the POCIS were exposed in triplicate at three time intervals the estimate of Rs based on an n=9.
Eqn. 1 Figure S1 : Residuals of the GSD models for the verification and test subsets.
S6
Circles are verification data and triangles are test data. 
